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Abstract of JP2003207984 

PROBLEM TO BE SOLVED: To provide an 
image forming method with excellent durability 
by which residual toner after transfer is 
normalized uniformly and without insufficiency 
in image forming without a cleaner or by a 
contact charging system and to provide an 
image forming apparatus. 
SOLUTION: A photoreceptor has a noncrystal 
surface layer which includes at least carbon 
atoms and silicon atoms. The photoreceptor is 
charged by applying voltage on a charging 
member which is brought into contact with the 
photoreceptor via conductive fine particles. 
Development is performed by using a 
developer provided with toner particles which 
are 35 to 75% in an aggregation degree, 
contain at least a binding resin and a colorant 
and indicate a charging polarity being the 
same as that of the photoreceptor. Thus the 
residual toner after transfer is collected from 
the photoreceptor to a developer carrier body 
in a succeeding developing process. In the 
image forming method, a value (Z) is made to 
be equal to or less than -20, which value is 
obtained by using a formula Z=ln(Y)x &Delta V 
from a silicon atom content (Y) in the surface 
layer and a charging potential difference 
(&Delta V) which is the difference between the 
potential on the surface of the photoreceptor 
and the potential of the charging member. 
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^nmm 0 1 1 , #*u:s*tt2 0 2cmffl&£ 
m-titmmmm&b. mm^ismhmm 

*2 0 2£mbxmmit:mmt*m&&2 0 a 



HSiJS^)Xl0 6 (1) 

b , aa»4c±^aflUHft & m-n p hies $ * 4 

S2 0 6 ( a ) b , K¥*TP±<03MMWl*e?tf PC 

je#s-£s®»#H2 lot, <6?fi^jsate*2 0 20 

«S*{a£KK Gfct¥82 0 8 b fctft 4 . 

[0 0 34] Sftfr2 0 2(4, K^ASWreJtiSft 
*T'*>9, *EpA?)ii*il-2rr&|Ci9r£tf)J5li8* (7°n-t^ 
xt°-K) fCEMgWIWi. 

[003 5] 2 0 Hi. HSfaA^IE^^* 

«WTC*9, Sofcft2 0 2ic£«U *l?Btf)*n<f£ 
S^flC. @^*2 0 2tcWLTffiW3lJgH^to-C 

9J»nWBK 4 0 fm<r> D c mEXti D c + a c «e#ep 
fln§ftT. E«IB»$*UO*4JS3e{fc2 0 2 co^BB** 
%-H3fm§ft4. #«^S2 0 l<0ftffi(;:f4. fltetf 

a^r* x -> x m^Mcomnmm 

Ttf&mztixis 0 . ^mm2 0 1 bm±^2 02 1 
mmmzimmim%L?tfit&Lx^&. 

[0036] flWLfcSBfe* 2 0 2 CC{4, muK 
WMi$2 1 A±.<r>WM2 1 3^*j«2 1 5£«fco 

1 6deitL, z<r)imuzmmmzfctxv-<r- 
mfrhtcb\mm.2 1 7*«^ iM?t«fcBg«3t 

OSaaSrSMU S5-2 18*fcJ:0fill*lSn, Bff 
©•W4#S2 0 3*»4>jS**2 0 2^i:ttSn4. ft 

[0037] jtflae«2 1 7frt>m%iihWM& 
p i it. ±izm+tmfomm«mit>t>4 50- 

8 0 0 n mtfjtt* l< mmZtlh . tCa-Si Satft 
SfcfttCffla^lB. fl:ftWmi:4 5 0-7 0 0 nm*«if 

209 ^^{aij^a* uwrc tin. 

[0038] tf«ji«*«§il?t:^*2 0 2^(4. 

m^%.2 0 4frk&mmisiizmtxmimffmz 

m^m\m$ftbmm.b<r)mmmzfc txmtR^ 
fihmkH^znmLtz^x'h o . M^unRtuffiiA 

mnmmm. mmm^mmmmmmtm^z 
mRztitzi>e>x'h&. 

[003 9] § htzti&tm 06(a) XBftfc 2 0 
2«ffic7)^«A%¥«Pt-i5^§n, SS¥WP{4£^t 
!6tT!Wt4)*l64Mt¥ia2 0 6 (b) ^fcTffl*** 
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5R2 19*3&»<9*6IMlfilS»2 0 5eiiji». Uv-'X:? 
0—7 2 2 0*£4 0!Sat*ffll^ftl&$it4. 
[0040] SfMWfe¥$il^lS^ffP«±. ft&g 
2 0 7^giLT. 2 1 l&l/JnEn 

-52 1 2^WtSJn*SnE£*^S#<o£*^a2 1 

oc»a§ii. iim^m i ot=j:oTe¥*fp±«ii 
[0041]-*. sat* 2 o 2(i-e-<7)». #Rfc:jst 

■Clft»t<9ii6l*«3tjBWA^^6l**#S2 0 8*?fc4 

Osama****, Scjgfcsftfctt, mflm&W2o 

n*. W£&2 0 8 1 l/C M®. 

Mt 5 0 0-8 0 0 n mififtt L < Ztlh . 
[ 0 0 4 2 ] ifc, iK^tfP JC<E9Sil"fiaafe*2 0 2 

iUf. JJEiWWwllWlSfcio-CiEaMtSii, 
K2 0 4fcPJ»£ll|JK$Ji&. 

[0043] cumam Hicom b 
nxmizmtmz. wmm<oms, Rmmtmrnx- 

[0 044 3'^m^HCOV^Hl 5~01 8«rfflWC 
KWS. flttBRflllA. lowil (A. B) 

01 5£jirr4 3£, A, BjWS*W4wi:fc:i 

o a i Bv>mzn.mm%tfmi-t& . «aw£u: a~ 

BBtO^bWI^L. Ill 5 t^*>^« 
&W±fiL "rafcfe#>>ttjW*v\ BjWE (^') fc 

S. C?)4dC, ttH^ZlO (A, B) AfcB 

^mmmx-wmmwm o . a t b 0 j*** 

[0045]-*, 016 «fc 3 ^ZocOlS 
(B. C)*»^ft«^. ^BWiJK^ofcBtW 

u z hizxis&fim^ctnmmz&^xii. b~c 



[0046] Lfc^ot . 0 1 7 iZ^-f 4 3 
*(A, B. C)*»fe*4**, OjftttA-CflflBfca 
£U W*ttHll7*>*frttA, Btf&tf. CtftfiSlZ 

0i8^-r4otc a, b. atxc^>flnwt*<s 

18W*&tt. B^^'trnwri. ^ ZO« 
±<0*«*«ftlW * Jh Tli , 4MJj*ia*)#**?iJtf>fflRI 
AUtft 9 , - <04 ? irjfiWSWMlffl^^^-f . 

-eo ( mem ) j^mr-c* s . 
[0047] *mi<7)wmtiUjmizi5^x . 

tth.tcn. ±$m%m\iz\mmm&i>$ts. ■ 
[oo48] csmmfin ( a v > hut, mmtm 

i ) . wmfcmvgmmnmMz^^xwm 
TSM"caisi$<i6ss3t*o*ffi*{a <V2 ) <vm& 

H, -r=5rfc*>T^ ( 2 ) -C^W)4)<iStfC*4. 
[»10] AV=V2-V1 (2) 

(tzfzivi ii%nm<om&x'& o . v 2 

[ 0 0 4 9 ] V 1 (±, ^ffi«(iltt4 ftfflS Wffi, #« 

3&»4.*«>SCi:t»-C#4. 4£V2(iH®m{ifHc4o 
■CUS-TS C **T# 6 . VI &tf V 2 0)&MMM& 

[ 0 0 5 0 ] 0 1 (c v 1 Rt^v 2 mmms^mmi 

-/MfcOliraaW* 1 0 3 Sr attCEHB!BirC* 4 4 0 £ 
**i<efi*J*t4 C i: . fr-o^nMPi 1 0 3 £!8 
1 0 2 KHSHfCff*WS«ET«MiiiaT§ § to 

x-hh. ftmmti 0 3w®*atc<±. ««i 1 o**» 

^$^Ti3 0. HKil 1 OWT-X08l#8#f*l 0 2<0 

«mtta^t*ji«fta$^-cv^i,„ «at* 1 0 200 

0 2 fc««sm 1 0 3 t<vm®&£ 0 tTSSfilKtt. 
^«W*jB«ffitt^*^^**ffi«ai*S 10 7.* 

[ 0 0 5 1 ] 4fc. a©^>^$r®7t**ffi*^l^* 
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F&Dtt&mt 1 0 8*. iS3t* 1 0 2Hffi<7)»4^ 

<o«e*sr«i»rr4fc»fc:c cd^ 7*?Kmmm 
*a«¥ai 1 2*. i o 2$mv>m?F*?&b 

[ 0 0 5 2 ] Sfc, ^i:*«tt^3lttaCHi:*^»)« 
3B« 1 0 StfffiHSftSO&TigSi 1 o 1 
[00 53] iSafefr 1 0 2 (4 . ^Ep b ^rtfcBfje^B 

mugxmsm-rz. wsmti o 3(4, *ep 

a<7)$0<f£«^[6](C. SbfcHcl 0 2£*fLf5r5E<7)ffl*f 

jsaafctEBBiBirr*. 4imw 1 o 3 ts^ft 1 0 2 

<7»i®{455'k fctf LT v *T b J: v * t , Pl-Wigiftii* 1 

<b^jrcffl»aaa6**-r & x 0 tmmzm. ix t 

4:v\ 

c 0 0 5 4 ] to 1 1 oti, m^cosEv 1 s epjnt 

HVH&triBTIMW* Z T, M5A«ttJIWrf!lf€0«ffl 

v liosMSii* . ««i 1 ocu«8Kja«#a 

[0055] mimmmm^m^m^m^m^x 
«4, Ka^awi 0 1 rt-curestf 1 0 3 t»«ttj«a 
-f h itil? *i & . jfiWfcfS^FMWW? 
(4, act&n-MGiJW^ai 1 1CJ:->TII**3*U. 
S^ii. 1 0 3 4 0 tSftfr 1 0 2»0_L«iE 

^mmmv. mmi 0 2 fctfLTsraaw* 1 0 3 

KSIBffiaetf 5 * IX i J: v>. 

[0056] jsattt 1 0 2 co^ffi«{i(4 , Sottas? 

tftfte, «*1 1 0A^EPia$ai)«E^J; 1 9, «J«f 
SftfcfWMl 0 3*>*fi{ctf;tTS:»t4. S53t* 

1 0 2<7)$mnmi. mm^m&mm,^ 107.1 

0 6£J:98?aj$*l4. 

[0057] «ffi«KiJ¥a 1 07, 1 0 6(4. £#tt(C 
(iflraSW 1 0 3 J: 0 1 , »3t#WiK0TaEffljfc:E*f 

*u* iv*#. 1 0 2o*«*t£»i*e*Nre» 1 0 
v ot-c* 4 <r t . ifca-si Sftft , WfcHWt* 1 

Harm 0 wmm 1 0 3 mmz^fx les-r 4 1 1 # 

[0058] znm&8M&m»i*&*&t* 

*3(t4^«Sfi^AV(4. TORI 1 OCfcOSWSfl* 



ANEW* 1 0 3COm&V 1 t , 10 7,1 

0 exm^tiim^ew 1 0 2<r)mwmo.v 2t^mx 

H£*ll>. 

[0059 ] 1 0 2^aB«(2(4. OTffittig& 

w. mmui, «e«jaj#ai 06, ^(crns^m 

(Haas^gteEU Bf*«£1*aiU Bf«*«*^*{il 

«r*ite±, 1 0 2Rismmx 1 0 4#(4, 

4 S &< t i A&ttCttBfffV - BfiiiiT(C«^ $ *L h . 

[0 060] BI2^)Al«SflUEMUea^^7. 

%nm2 0 loTaM^aaKrttirc. ±^t[5]«w 

LT(4. Mitf, 31^152 04, rtgP«ffi^y-9-20 

9 , Hfiwi^f-^a 2 0 3 «g it- s t'^w 
[0061] c^mmenA vt ht-is^fflu] 

[0062] t^*?^ 
HI 5~Hl8(CJo(t§A (jK3t*) jW£fc«oTH* 

31 S Xh h Z t tmt I t frh , WzttfclX C 

1 8 T i fc s . o£ 0 , 1 

[0063] jS3t*«ii*0*^ttOI^^Sra! 
ftS-tfSCkT, ^^AV^®fflSr$ftmWC/S(fl», 

<9WBfSfiE<^*S». a-C : S i : H^ffiJlOS 

[0064] amffiwa^o.-Ki^ttt^v^ 
^*?*>ni 5-iai 84>(;fcv^Tc (^mtttae^F) 

mtWzfLi? o ^§1 § S i J: U VI fc 
<c,, fflt»«LTA (iSJtft) TV >4£ 

fc^^T-**. 0^ 0. I AV I ti/h§v^*<»iL 
v^. 

[0065] *fHB*4>W5ff^*S*. a -CW^ 
mm. ftftW(C(4a-S i C^(4, a-CJ:HMtt 
HI 5~H1 8(CfcV^TA (JSat*) A*** 1 ) 
£(C«oT V ^i^fc AWI Lfe . 

[0066] 4fc. *f6BM^(4, SWBtWtSt^W^ 

|(*IT*4ii:*aaiUfc. *^ B M^(4, a- 
C : S i : H^ffil^S i A V5r$iJtip-ri>*f 

aP0r«RH5HT1BiJ»"f hZtX\ V 1r-eSEffltif9fr 
£<%Zti&Zt*%.tiiUz. 
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[0067] t^b-h v i . v 2\tWM Havsst 

Y [ppra] =(S iflfflft)/(CHFP* 
[jftl 2] Z= 1 n (Y) XAV (3) 
[00 69] ifcJJEZli, 8«¥8+^8«8ltf>l*« 
fftt£MM.ftlljA«>6. »* U<(i- 3 ojarr* 
0. J9*?*L<ti-4 0iaTC*4. *fc±EZIi. 
«U!fc:i^:0*v«eiB»-f 4ftjW»fe-3 0 0J3UL 

-< K*>*m***i <^^fflac«k oTWfit* i t a*? 

[0070] *»D!fcffl<r^*i4#**R 
«W»«K«EftB«llrt-6#»C**. ±ie#«3I5tti: 

03at^04^j^$nsfli« ( i ) 

4. 

[0071] cmi& ( i ) mmm ism®. ( 1 ) 
tt^Mtaw t * #t s^aw xh i . &v > 

i^«£ii4. 

[0072] nmmttt. mytmzmmtxmfhti. 
mum. atfSMBsetw*. *mttfa#*«3fcfMt 

ffiflS«£Kii:L£3W!rtfct4fctf>fc:, rx^-cgg 

■CI 5*ft»$>6O*0«»*U\ W9£ttt<7)TAti-C 

[0 0 7 3] 4fc, ^«gpwor^^-c®jt{±. 
fi-C WSffilz <£ it ISJg-f SCt **? # 4 . M%.cr>® 
^blXli. mt®Z3&f1-&tcMzV7uv7tm^X 

mmmifmmnzms. u . *>«*«>*»i 

Will (fflxfi'O . 5 k g f ) TifLfttt. *Zfrt>ifi 

[00 74] 4fc, Sf^SWto. JSBKttfcflraStfS,: 

;Hf <7) XRS»*«ffl5Er & %£<omJEtf> 'J - ? £ (frit $ -£ 
4 C k a*rt6frg*fc:ifi5v ^ft«afc8£"Ca 4 . C <0 J ? 



^Tit ( 3 ) affi§TOM«c*Ji»vCZ#- 2 0OTT*4 
b £ - &¥£S h^- iJEMit-ti ZktKt U& l\\ 
[0068] 

\m 1 ] 

+ S iil^ic)x 1 0 6 (1) 
COj&ffidl 03-1 0 8 Q^iL<. 1 0 4 -l 0 7 Q# 
J:0#4U\ ^SMtoJftifffi. ttflW 4!37fcttk|5] 
ft&<Wm#.TiV Sy'J V^-fcflfmWte 0.2mm 

KlOOVfcEpJol/C. tti!l$ft4. 
[ 0 0 7 5 3 HfUtSEHti, HVtttttt? 

XJiDflO * *Hfc* V* 4 £ * U \ B* *2 

mat wzmsmmmnsmmtf 15-9 o%?*4 
ck*\ ttvmmiz&^xmizimmmm-z 

[00763 %nmm. &±kt* ^iw&mb ix 

zzuz^ymztih. zmmmt. 

[00773 ftcmtiztsif&w&ffitv&nb ix 

y-rofi/y-yxy^'Jxfi/y (EPDM) , ^ 
WC*4. 

[0078] flWSWJi. S)t*HJ* LTWttttaLT 

Tli^vW. flWat»i:abfc*w3cSU"C^?P«tti 
t§4^1mmULh. «fcO»iU<tt2min£Lh* < J: 

4 L < =5: < , ^ tcJ1« 8 0 m m mT^hfflJOt* * 
i^flk L"Cti. 1 0 mmOT^if 4 L^KHT*4. 

[0079] vxmw ( 1 ) mumtti. & 
mmi*t%<xi>®j&X'Zz>zbfre>. mmmm 

*fiffl-r4B«0gjatS-ft^<Offifflfc:aUTv>4. 
[0080] C^mttmi^^ ±ISI8b!c (1)0) 

iH;owCt&BJl-f4. 
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[0081] nmtiamwm u>mmi io*q 

•cmWT"C*S. 1 0 9 Q • cm«J:9i±#^k&# 

[ o o 8 2 ] § ^ t . awttjaa^offifiiJpti i o 6 n 

• c m OT-C* 6 £ k i)K W&'&Z^i-Wm h # 

jgjfcpfi: 1 0 " 1 Q ■ c mfeU:T*4C k **. S^ft^X 

[0083] iWif^ffilll iBJK2 3 4 C, 9 
«6 0 %<rm&TX\ mmizk OMMLlEmittX^ 
4. H£$«a*nteH6(cjirf. A* 
Wfcli. -fe^AJi, tett*A»£&Sfitfl£8k. H4 H 
'J^/(PJ«) 3 »^8(C-CH^$^. 
JSffim2. 26 cm2(7)P3M3rt(Ci3j;f 0. 5 g<0» 
fr«87 ±T«^ 1 Stf 2fc 1 4 7 N (15k 

gf ) flft?f*jWT;!nE£fr3kH«*K:, WB6*»^ 
1 0 0 V^IES: EHSD L . «Ett 5 k . S?Ti!t4 k 

[ o o 8 4 ] 4£ . mmm-^m^mmt o . 
1-1 ojumtisctmi^. mmffimwft 

«^&££t^<&&„ $?4L<«:0. 8/xmfcLL $ 
<9fcff*KttljumULb& t «I:v\ 

[ 0 0 8 5 ] £ tz , *Vttfttt?OttftTOtt&# l 0 

mmoxmtk iwm&&&ttiT 

$f>(c, *ffiM3fc9^mW^UI«ffiM>* 

[0086] mwm&ttwuafimmtam&i 
mb txit. -d^m&ftmmnm&frzwife 
■rim, -acft^/j^^^srWds^o. 

mvmmmmmtizb^mx'hi. mmm 



j± , #«awf b mm bm mum ^izzwmv 

I 0 0 8 7 ] ifc, flttWiflt Hs¥tf±ClE¥S 
[0088] *JE$£&tt&4ftttlKI&? k LTte, 

mmb?mtmz®w?im<?>mx\ rv+*. 
mmm^mm^riwrn^^mx^i, 

[ 0 0 8 9 ] § &&Mft^flM(cOT64rai 
6<)(c(i . Xt^NffiRftT^mttttft 

&uz®mf&. 1] 77'j y/ift3- h Lfc<,<o**« 

[0090] CfM ( 2 ) JJEfll* ( 2 ) 

iz-mL, mimmbmmmi^hm^m 

1ML ( 2 ) Wflfflll #fSS^$)££[&5g$ 
[0 09 1 ] XU-T'Ji, tttttt?»«HB(=fiy«L^ 

[ o o 9 2 ] x u-yti, atttt^ttta-rifcAfc* 

flM^BPHS^LTV^ik^WiU^. 4fc. Kit 

ffik^Mif««ko«fflafcJ:4*#. aat^wtt**^ 

1 mmnffl&liZ&VXM&Ztl&m&GL&tZtSft&W} 
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5X10 " 2 T (50 Ofi^X) &±i)W 4 1 
J: O*?^ L<ti9 x l o- 2 T (90 0G) JjLhT* 

[ o o 9 3 ] 2 & . jgjfcftaffi xy- r^>ftjg«iaK! 

U. B&tt?fl (3- MS) ti 

[0094] [KMf] fufS#£W-f &«?¥3lll 

mW^Sf ->7t 4 4 #irf 6 i k >W»jWi4 . 
[0095]C?)J:?K. Btttt^lflttW-ttoiWC 
A^/h^Wi L^*\ k&SWJ&ftjg 

ttfif^MTOfiilli 1 0-5 0 u mt\ £ <o(C{± 1 

[00 96] 4fc. Btttt^ti. WfRftSu t^Sffi 
lxi0 3 Qc mtLt 1 x 1 0 9 Q c mlXTXfo& 
ZbtmtU\ 1 x l o 3 QcmJ:9f£^kt'y*- 

sks^«s^m*^+^k^s. wm^mm^o 

MMX'li. tttt&?*>SfiflWi 1 x 1 0 6 Qc mlM* 

[ o o 9 7 ] § h tc. iattfi^taft^-ftJi, 1 5 jvm 

7 0AmVkgt*4:tm U\ «fWWfc* , 7 
0 Am'/k g 6 ^Cti«$l8l3fcfcA t *& < & 

k «08*tt#ffiT L , SHPfM4tft 0 . «J&«8t tf: 

ttwawt^i 5 Am 

2 /k gjMt^)«d(cttttM«RA^$ < * 0 , S8tt 
SWIIttL, W&&*M&£XVim&W** & 

tSfOSBMi, *5»m^ltVSM-3S-l 5 <« 
HigiS!) tcj: 0 . l Ki/Wf7 KT(c*sttft«fc* 
kLT^tf^iiS. 

[0098] *$fcW£fctt4tttttm:U;, ■ fflJH 
<08WttRt^«tt*^-4«tt : F* t ISOTT'*6. 4fc. 



[0099] *ffflfcjm^*l4»WW«4. S3t*tZ 

[o 1003 4fc. *fKB(cfflv^^s»«acw{±. 

ft ( 1 ) (©WaWTfciilfiBtLfcjWIttfSttSL^Sr. 

sift ( 2 ) <^#«HtT*iitf«raLfe»tta : F*. * 

ii-eft«aK*i:^)««l*fiWc^?3ES*. SftftKflLT 

mmnmzmz&^xmm&mn? < x<2i«i? > 

jWS^I:i»*4«**ttRte«ltoStf, «fc 0*v^« 
k^"t'#5. 

[0101] JS3t*±«0lE¥«h^-S:1lf«»ttt:-l« 

WfcraiRL, m-tzwz. ftm^tttmitfrtim^z 
tzhh*vy?-iifoiz&mrtz>zttfmi 

[0102] 3S¥Sh^-(i. 1WDW!f*ifiCft 

a h o %'yt£ < k t -aw* . ^rnsc^ k wjs**< 
s«arrH*m, t&^)i*fia»$it&cki>*? 

^c7)|gS^ftk«OfflMj$JSM5:^L-Cv^l>Ck 
*W4L^. 

[oio3]^fc, zzximitzmmmm (mmm 

[»i 3] ffi^a^Jt (%) = (aat*sa-»«s 
/aatwsaax 100 

[0104] L^'ot, $1iattk$3ft*ka<fiSfJtf) 
k # tc(iffiM^JSMit{i 0 %Xh 0 . #SS15W*Wih t 

«*i®3t«:i;*fL^^y^-T'IEilL-CV^S^{i 1 0 

mmn3o%v±. i»)ff4L<ui 5oxja±. a 

aCtt2 0 0XJ2Lh* f J:t\ 
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[0105] mmuzx d%%mfflt£m^x*%wx' 
ft # . %m$mmmt,ztt ixm 

«• . fj *j v ? -wmmmn\mmmii^ i titfrnm 
Zti. t^-w.^mM^cn^m^m^z^x . 

mm^m^h^xn, mmm^mmn&zm 

( i ) tffifc (2 ) ffmmvm) nmixi>±\,\ 
[0106] iti&vsmtzit. aii«E. mm&. 

ix<r>ms. t mtt a*? # . Sosmff #u $ tut 

[0107]**:. *fftBBT{±. »«»ffi:«3t*i:^ 

zftmmmizm&wifit&tzMz, ma us 
x o izfflumz%nMm®mmz-£.nimm&nft 
=Fmm-tmn=F^b > z\<o'4m=F®miz&sz 

mt^tmn^mmmim^xhxw 
[0108] csatHO ®ftfti>ttz. wa&stn 

mmnmm^mm^t^Lx\^ztmii^\ * 

izm^tLmftfttixii. st»t 
mtttmmt. ±.umm9bmtz&-s ix 

tfyjw>r i « * lt v tfur j: v>£ t . 

[ 0 1 0 9 ] 07 -HI 2«, *?WBK*»*»*JS**0 
■«**7i*+**W«rtH"caft. H7-H1 2fc*cf 

ft 6 0 lOJtt, JS3tl6 0 2aW<oixT^ft. J88fc 
16 0 2(i, 07fciirfJ:3fc#»*16O3tf)A**r 
■fftJMHtiiTiJ:^ !38(c^-rJ:3(c3t^Stt$- 
*f43t3Wl6 0 3 1 . _bf&ffil££W-rftftffil 6 0 

AHhh* 6 0 5, ftS®! 603. ±.&m$!&A 
|5Sjhl6 0 5' &tfflffi/16 0 4£W-f ftfS«fSSi. $ 
UiHlOlCTjrf m<f$ft&/16 0 8. «ffiff64 



16 0 7. ±gp«?sfaAffi±a6 0 5'. mmmme 

0 4£Wt ftflMMIit. i&Uidl l^Hl 2fciS* J: 
o . T»«ffi iiAffl it* 6 0 5. tKfi&Jf 608. 
VMf&M 6 0 7. ±g|3S?gf?±API±l 60 5' . 
Hffi«6 0 4 4«l«BfrC*oTt J:^. 

[0110] UT. *fKB(cffiitffl^4)*i4jSat*W 
-7&fg£ LT. JtWfeT*ftT*^7r.X5'y3yiRj8 
»(a-Si JSJK*) (COivCJaT(34*ft. 

[0111] (ifftl*) LTJi. a* 

mx$> o 1 1 «t v \ * * . ftcof^ii . nmvt 
ximvmm^iubft.x'tihzttfX'Z . 

[0 1 1 2 3 itz. v-^-KKb'm^teMziih 
[0 1 1 3] X. )S^16 0 2rt. a^{4«*16'0 2 

[0114] c^arai] -e^ae^ 

wtxnv H FflfoKfflift^n-JWta, xvN' y ^ 'J y 
[0115] ^n-»«afc:J:o-C3lS»«l*m-f ft 

tte. s*wt«4^awrfc < x 'j 3 yj®-? ( s i ) m 
temowpttfzb , ( h ) 

^nyyfif (X) ^ffl£7)^4^^. Bfa^JRS 

iBS-fr. ^«14a*±tCa-S i : H, X*>£>&£>1£ 

^T*(i. S it HaVXW*HC*fLTl 0-3 OH 1 ? 
%. J:0»£L<til 5~2 5^%i:1-|»-t* j a£ 

l v \ mw^iim^i&tmimz x o -cai^-ft 

[0116] ilBRFfflflMcfc. 3t««fl(=fcftft^« 

^*fi»*ij*ff ft C b , pS»W*tt*4ift«'F' 
t L"C(ifflSS5 (B) . r;u5-^^ (a i ) mcr>w,i 3 
(1Mb) SIS^*. X(inSz$m^14S:4ift^i: 

ixim (P) . at^ (As)i^i 5 (vb> ®yjf 

-f-Srffl^ft c b * J -C# ft . ±IEIM»ffl«^3t*«l^ 
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1 x l 0- 2 -l x 1 0 4 /S?ppitu J:0 
ft£l<M5x 1 0" 2 -5x 1 O'ffppmtM. 
[0117] #$€l<7)lJIfi, Hffac7)€^S^tt^' 

L^^oT^^il, L<fi2 0-5 0,um. J: 9 
»£L<(±23-4 5;umr&l>. 
[0 118] CUffiS) 

Y [pp.] =(SiM/(CKf: 

[0119] *&mzii^xbr-m;HiYV)\m, 
mzm&vizmixm«X'$>&i)K y<twi, ooo 
w±?a s c i vm-n v i—^+wzimitthix- 

ftiLW ttzKftmz&^XYWmiQO, ooo 

mxh hzt ifmrn^mitzmm. *vmth±x 

fetti. Bmtfxnmttrt? > mz x o r hatt s c t # 

[ o i 2 o ] msMtzit. ±ti§tt- asRaosLffi 

iz. ftnmtt. m-n hi—t mmiz x o wm v r 
-zmmuttimm. ztz&x^zm-mw 

[0121] ^W«m«^. 

X 1 0'<>-5x 1 O^QcmX'fohZtbWtL^. X 
L<Jilx 1 O^-lxlO^Qcm^S. & 
H I OK I ttll^MQ-r^-r 2 5 0 
- 1 k V^EPiD«fftC*3ttl) ®mzX ft bill , 
[0122] imWtt^-fh a - S i ^ffilti, 

H&tf/OUiX. &tf$fc*HFF (C) 
U $ &£tt»K? ( O ) Xt^a*|R^ ( N ) <7)-Otl 
±2:#^-f|.r ; &;P7rX^';3y (a-SiCON*: 

h. x) m?>. mmmtitzmmmmi. 

mm. isviymTt&mw^nmzttixsoxa 

±9 0mF*>«HjMff*U\ ttz. H#W*£3 0 

K=?%i3±7 o %aTizmm-r& z t -cmgmmms. 
■net**, s&fc. «eswccfc«ttti!iW4ii 

rfcL #SWIfclBI«fc:, r^i 3 (m b ) uatfpj 
X(±r^i5 (Vb)gUK^j *ffiv*4 4. 
[0 1 2 3] ifc. gtffilJSfi. a#.0. 0 1-3/z 
m, ffafclJO. 0 5~2/*m, ftjttCJiO. 1-1. 
5/xmfc§ft4^j^*U>i<or*S. lff#0. 0 

iz X 0 SSiB!#*;biVH- < JHWMttffflJIT* l> . - 



6 06) £#tl>. fcffil+fc-SfiflSlCfcttS^* 
H : W>*** (Y [ppm] ) li, TsU 1 > T$tf>$>il 
I). 

[ftl4] 

+ sira)xio 6 (i) 

[0 124]-*. a -Cj&fiBB 

k±. DatM^icjt^rfia^s i s-^-rst^t* 
tpswm h i—coiLwm.iti &mzmm- 1 z t # 

"CS4tor**S. d^cko^a-CS i : H, XJk$i 

ffiKi. a - s i %mmm t &mj±<niK&xxs> o . 

[ o i 2 5 ] h***. jumtxnm&uMtf 
3 5^5 5%tthztx\ mrnmx'fr-o&x&z x o 

l*I±S-fr6C:i:3&«rigr**S. S4>Kflf|itf7 7 

as ffiT^ f t^s&r** •§> . * fc , ±ie«o a - s i 
it p«carett»j»ffl<o^iK»**^r tr t j: v\ 

[ 0 1 2 6 ] i fc. ^ffilffti, Jblla - S i .^ffil 

t isi^iJico^fflr t x v wjgutt* 5 i o ABir 
*j o . ±ie a - s i mmmx o t ^ Mr^i^w± 

tfO+^=5r«8tgSr*-r-S.. affiliSi: trti, 9tt0. 0 
l~2/xm. ifiUdiO. 05-0. 8,uitu UCtt 

0. 1—0. 3jumr*fc£. 
[0127] ±Ka-C*«BWi«, ^*WCJ±, 

fc#i0a-S : C y : H, XiZH^X . ttt&ifc 
*fiyi±. 0. 950^y^0. 9 9 9 . L 
3i*S$^*7. 85X 1 0 3 — 1. 28xiO«N/mm 
2 (80 0-1 300kgf/mm2) T**4##4L 

[ 0 1 2 8 ] =fir*J. a®14'^fc^l»^^ : F#W*y 
ai»-fSJSi^^*i-y{i> sims^escai? 

0>w/&&v%M&t z t afivt h t> <r>x'h r> , '<mt 
&msmiz}3^xitmmme>mi$.tt9Tt^o z 1 

ItDUH-20 l* 5 ffl^^ixl). 
[0129] CWIfaAISlitlD 

ffiihl^, j&rai fc «BS1 i: <oiac±»««faAiait 
ISr^ttricfcv^. 

[0130] fl;^aAia±i{i. aaei* 1 -^*^ 
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4t £ fc*>£ . « ffif&AflLLlfclii**tt j. 0j|jp-f § ^ 

ita^#$it4gStt*$iJfflhr4Jjii?i: LTI4, 
«!6 0 3i:H«fc: r 3?l 3 (IIIb) flfflFfj Xi4 

r Jfll 5 (Vb) SUR^j 4. 

[0131] €w&Aa±«OJf J¥(4, BrSOVF-^Jt 

KfiO. l-5/*m, 49*?4L<(40. 3Mju 
m, ftjg£(40. 5-3,umi:§il4<WS4lV. 
[0132] oC#f&Bj£E^ft4$ftft£i4 
II«<0lll««:*fc*Jf£mf4 Cixf>. 
<D«<4 . Ltz X o fc*&-$rffll£tf>l &»1 L£ itf) 

[0133] C*3t*^IIBt8iiaWRJS*aD *IBB 
4 J: a &JM»<0|ilBM/JglffM:*£KTl^$*l4 . ± 

[0 1 34] HI 3(iRF^<DiaJfi£7--7X-?CVDi£ 

( r f - p c v d ) ic i mmmw.z*tmi£mm& 

£*5§5W±*JI'J-f «Mf£SB3 10 0, 
JIf4*Uf*&£SB3 2 0 0. Rjfc£SI3 1 1 1 mW± 

[oi35] ee$»3 1 1 1 mimmmm 1 1 
2. a*SD^fflt-^3 1 1 3. smtfzmxf3 1 1 

l£$ii-C^4. 

[0136] Hfl#*0BfcRjl3 2 0 0(4, #ISW 
XC7)^y<3 2 2 1 — 32 2 6fcA*/|/7'3 2 3 1-3 2 
36, 324 1-3246, 325 1-3256, 7* 
7a-3yhD-532 1 1-3216, StfE^PS 
153 2 6 1-3 2 6 6*^^:0, ^73 1 6 OSrtfL 
tSf}#xSAf3 1 1 4t=«B3*iTH4. 
[0 137]ft£, VHFflf^*ffl*7"5XvCVD 
(VHF-PCVD) WitfHl 
3*>Jt8SSI3 1 0 0£[3l 4^ttmSB4 1 00fc£ 

»lt , w*wr*«ift*ii3 200, ns&ssfcsaK? 

[0138] RC-Sfs4 1 1 1 rtt(i»«tt*»4 1 1 
2, SfWftfflt-^4 113, IMWW^iA 
*4 1 1 4#R1I$*U iHffl«r7-yf-y^-K-y^^4 1 
1 6#«RS*uO**. ifc. 1 1 lrtttifc 

Sl*4 1 2 1 Sriit-C^H^^tetJc^^ric^^iiT 

^4. m 4comw.xim®4 1 1 4 

*A* «r*fcfc«l*fc$: oT^4. 



[0139] ±ie^S*rffl^^^*^jt$r^#(:|S 
W4 i: , WEL^RJCSISrttCRIfa^lR^^XSrBfS 

»ajL. stfjje*>is*iiOii-*\ 

[0140] C *«5rcii. #*U: 

HfltotiBB **Tf 4 3K«r JJe«3t*tc!BW L "C tfWBlft 

« , wmmz.m&$m?h i ae ( i m a g e 

Area Explosure) *#ClMMMfcS:#JS 
[0141] mm fcfMHTli. ft 

[0142] iTte, smww* 

[0143] m&ntu< , mmm? ^--ynza^x 

«ftfe3i«^A < W^-C'-S>4. 

b&titin&t: w l , a - s i .»sat*^*a«s»Aw« 

[0 144] 115(4, SflOWfiftrtrCftiSa^'J- 
7', Rt^Wl*l'tSi»MS*W««a-Cfc*. H5Ttt. ± 

'J-74 111 !i^*4 2£#LjiE&ffl#&JrC» 

s«xy-r4 i ts^*4 2^{43§s:^iff« 

», 7 1 )M(4^ll{3^$ii4. ($ffl-f4m 
E^fr^(ci,l : 4^, ^ff^^^W*^^(4, 'J 

-^oR&jt^ii*3c«'fl:<oftS*» 1 5> i o o - 1 o o o « 
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[0145] ilflX 'J -74 1 fcli*0iStf>*fiE9tiin# 
WSiifcAC«flEfc. aB3rDC«E3&«ME§*iTEiaiP 

tT. Si**42±fe:h-*— «fc LT««, SflMfcSfi 

H— li. JS3K*4 2*>6iI$U'J-74 lfcHUBU 
88^ 'J -74 l a»6«O^Sfc:0«$*i4. 

[o 1 4 6] tti. mmmttiz&^xiz. «fluu 

-74 ia«iaBK*4 2lC|»!k*i £ , JSflU'J-74 

r f|j *«3t*4 2fc:iB!W4*!*. rtWi5HBHM» 
6&4 . vvb^SSMfc* 'J-7A«aa6*t:S*Lfc«« 
XMttZti&*®^<Dtttf$£h&. ±E r f§j £«2 

fc^'ti»4 2HBSMU tTJSft 
*4 2tzf#0. h-J— ifcHWc. 

*»^3B«uy-74 l_Ltf> rfgj tcfttu, »SC 
0iK$ft4. 

[ 0 1 4 7 ] fcfc. ««»tt*IMfffc:«o«jS*»<5) . il 
«9PJffl«f«:±fc:fe»t6?l«*l<03- h*J40 . 6- 1 . 
3mg/cm^JfiU tfSHT* 4 . 

[oi48] cew *^Tii, aae*±(c»*s 

*41\ 4fc*W»«WRtli ! Sr**v^«iir. 

[01493 tmim) *3ffl?m^t>ixiMKM&* 
<mm< 3 5 %- 7 o %x-h o . mm®mmmm\z 



J:<. BJtt<^flWflfc LT^S«»tt. K^WfttSrfflJg, 
t4i?re$>4c:fc##?4U\ .r<7>J:o$?S.4i-£tf> 

x. *mxnmmimt L^wt&nofrwfiz 
tz b . «j r fc *» zmtmmx'h 

o T t . + 'J 7 £ *S =5: u . -jS^Sflttf?* 

o T i «k u L . ott ^ NBtt«flWWC* 

[0150] gMMICtt. «tt. #Ktt Srfllirf S5» 
*tt#*4. S5»*ttlis HMtfJtcl!Wfrfir<. B#f 

[0151] ******* nfc . ±ato*n< SMftSSilfc 

tm^m 4 . jEa-fb&*^-HW)*^fc:« . . %mmt 

t . <Xfflc01%1&T.nx®m § fv*\ ktzh tKffl(C 
1)4. 

[0152] — ^T, **K#«rf ?4 £ . «flMi]<0*« 
tt, h V Wfi<4-jfc 0 . &Mtttt£J: 4JI 

*kttz<0-f&t§£mh. LttfinX. mwmi—cr) 

H3S-t4±"C\ S®SiJcO««J^ii 3 5 %iiLh 7 0 %W 
T. iO»4L<{43 5%tUi6 0%OT-CS>4. 
[ 0 1 5 3 ] *fc» *SHBfc*JV^T. • SMM&o 

HWWitfflV^, 16tt^4 0 0mesh, 2 0 0m 
esh, 1 0 0mesh<7)JiT'i$£Sfc"CHr-yh-f4. 

aft$:il«L, Tit (4) {CcfcO. «BME«r*A6. 
[0 154] 
[»1 5] 



| 2 0 Ome » hSlCiqm [«1 



•X1OOK0. 6 



+ 2 [g] X100XO, 2 



(4) 



[0155] mraL^i 3 1, jwwratf 

4L<, -iS^WUHiflWI. «Ffc:ll«tt-« 



[0156] 4fc±3S^)*n< . 3R«*kO<«fe«t. 2M^ 

aobttu - #«^« k mm k <n mmzn v ^ . 
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s. mm, mzmmmxu, immwftmm 
%$L$mmh z t x\ m&mmmtim±*. 

fc±.£wnmm?i> t o izwssatf&L^mmibz 
[0157] z.<?)£ o iaatsKiWHtcfcv^rtt, m%t> 

«r«Ht=«WWL. 8«tt£Wft-fS£C. ffl»7 9. 6 
kA/m(c*J»t*BMItf>5l3 (ttWHWfc) 0 
AmVkgTftS;t4«#4U\ 5 0Am*/kg«fc 

mmTimmtfyj-iszgii^i-K**). hi— 
izx<o. mz, &i&&mTX'<nm&m i '£& t^t & d 

*lL<W<ff4L<*rK 

[0158]-*, 1 OAm 2 /kgJ:»H'h£v^ 

(C)=£Cf/m 

1 "1 

[0 162] *fc*-FR»*li, R7BJ£&0. 4 0A> 
61. 004T'£0. 0 1fcfc6 1#|i|U jBELfctt 
^R»g£^ftf-ftOR^J£KfctT##S'J®H£S'J 

[oi63] ¥%R#*&tf KR»«i, 
ffiiffl«TM7o-^i^^^a r f p 1 a— 1 0 

0 0 j fcffll. vc««-* i fc tfX'Z h . attW&»5£fr 
ffifcLTJi. ffffiSHSHBSrttO. 1 mgifflBLTH** 

1 Om ieaflfflM5mg*4HK3HK4H^*itt 

L , ®MWL (20KHz, 50W) Zftffi&lZ 5 #mi 
JttU ttffimJS& 5 0 0 0-2771/// 1 fcLT, fflf 
ESWcJ: OWfcfcfifK SfRfflW&RJBO&tft- 

[0164] ¥%Rffi2£^- KR»*«. 

h h v win mmc Xr>x &mi 2- ^^tsaa-t & z 
t xiemth z t tfx't h . v 

(Tg±10-C) SrJniSCfc**. 8*fi6it. 4 

*tt««jft3&»4>ffi zuzmKii. mm\<n 

fi7Xffl&ATz±5°Ccr)Um<r>^X''fsoZktiK IE 



. ffliUT IWMH^it V SM P - 1 - 1 0 (* 
KLmtm SrflHvC, 2 5'C^M?fltCT^gpm±§7 
9.6k A/mTj|Jgt-4 Z b tfX'Z I . 
[ 0 1 5 9 ] § fcfc, *^CfflV^^.|>i|fMiJ(i- H 

*»4>, TOFW^RffM#"0. 9 5 0131 

± 0 . 9 9 5 fclTC* 4 -I i: IfiVt Z 1 1 \ t &mm 

"t-mmm^o. 9 9U±X'$>z>ztmzi><\ z 

4. 

[0160] ^nmmi, mmmwavm&^&m 
wmx-k o . m%ztitzm.=?-<7)vm%. ( c i ) 
»*^«eeflR (m) Ti»Lfetf-c*o, mm\m 

tt#ftk%fm<?)ljfe 1 • 0 0 0 StRffJ^iB 
J^fo^C^SJi^^R^att/hS^ffli:**. 

[0161] 

[»16] 

ts?<t t n c«tCB«t«n? na>HBfi 

PJ»* (C i > = 

tt?CDSfc«a>«Bft 

[*17] 



c o 1 6 5 ] 4^. *«wc(i, mmmz&^x, & 

*i-l 5 — 3//C/gr**£fc##4U>. 

j«s«ffl]ii^Bi^Sf«»jwi'j<ofiM^ biz ±->xm 
-rhzb ifix-% . t xmmix-com&mmwth 
zbdzxr>x i>$m~r h z b itx°% h . 
[oi66] wiii, as. mm$.<mL&^)-'7' 
txym<nnwmxf^nmmm^ti. mmm, 
iz&mtii. mm\im^T.mza^x , immtm 

-^icl^iOlili^ i O i: iSffittO t (OWES. LtztfB 
X'hhZbif^. 

[0167] Z<7)£ o ftttSfeflfi iT, SflWRKOflrtl 
[0168] **flfciskvc , aflUcfiRSSfiOWtco^ 
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BlOS!afc*±^H«fflS«t-f 4 C k 4 UU 
Igfl|^SBI^±^«»£»S£-f 4 d k ifiUft I 

[0169] mmzn. fflfcuz^tzcommizm 

M-bTI-JJ-r-EST-ll&m^X&fetb. ZZ 

4. ^^H^^^wi^EaiL. 

[0170] 4fc*#prcii. iSd p i flSSiiSflCStfl; 
■rS^^fttZ. IM^S*T%fifIA { 3-l O^m 
Tft 4 £ k U \ tt¥*W&S# 3 ju mmo® 

mitts ^x c^a*^fiT*^S3tft±^ic¥» 
h^- ^mxmxcDmKfccomtL*?. b->- 
-mmmmtm l < * 4 . $«S!i£#o&iB 

4 C k fc fln;i . «M* k L"Ctf>8S»tt&tf flfftt 
jWST L . 11* to h ^— ^ it 4 C k # 

[ o i 7 1 ] & tz , n&.y-mm.tf lo^m 4*§ 
M&mmt>taz <\,\%t> izmwmmmmzz^x 

4lfrsnc£>4. IPI^Ilf^gfl -ecoiets* 
J: 4 ZtifiX'% 4 . 

[o 1 7 2 ] wkmrnxy-mmt. nia:?-** 

&itiJ}-my?-7*4A (B®WM) RW*- Vi- 
lla y t° mm uzmmx-m^i z t mt 
u\ zcommzwuximmmzm^itK z^mm 

mtLXli. lSiS^hU^A5rfflV^Tl%NaC 1 
**«£IWU: PUJf. I SOTON R — 

I I ( 3-/1^-^4 xy-r>r 7>f •y^^tyttK) 

[0173] jffljgSk fC(i, filS«»Ml 0 0- 
15 0ml +(C*IBBfc LT#ffiiStt*K »4 KitT 
)l*)VKv*£vX)V-fcym'8L$:0 ■ l~5m 1 Srjn*.. 
55t8l«tm* 2 - 2 0 m g tax. 4 . L tzM 

mtttmrnidmiSKto 1 ~ 3 #isi4Htt«yi*ffv > . n 

lOOjumTA'-fA'-Jffl^t. 2/xmtLh<7)h^— 

tt^fwi. imtmjzLxmmtmmkiM. 



[0174] *f^IIfM"J(i. gffl»flg&tf*&{i|£ 
k i^-f 4 h^-e^F SrWt 4. «S*8JII&K{i 
^coi<^$rfflU4C:>^''C-|=4*\ -e^4Ti. Xf- 

iOd^. ^<ki-aW±Sr±^4k1-4^Iit^4 
Ck^\ iifm^Ftt^te^^tt, AtWAtt^Cflyi^S 

t^f^x^f/Ht m'zn&a.fatiX'ktti&hnx 
hix, mmnm&izm&m&izm^ti&hcDX'h 

4. C<7)J:3^*ffiflii:L-C{i, X+VV*?T?ViV 
eai^-?-^)x^r^*S^tt#**4: LTa^§^fH 

^'Jxxr^i-^$^fflji, a^'^n^^ii^ 

&#^Bt^W^ii4, 
[0175] Jtfypjfc LT(i. 4MJW«KSWtfflv>4i 

k 4 . t^m^^s^jE bTiti^^-r 

Ofe*^Mt4. *-#y75 -y ^*^NBtt<03tfiJPJ, 
V^ii4. 

[0176] h^-m^^ti. ifE^Hfl^flWcta-* 
oaSJiflPJ* IX t J: v ; co j; a ^astraSflk UT 
(i . 3BflWWO»«tt £«P-f 4 «f«llKWp36W4>n 
4. 

[0177] ttzbi—m^ut. Mmmzmmixi 
xw z<7)M.§&Mfewmt'iz'$5-t&z ttfmti 

4Clk^-C'§4. 

[0178] hi—m^ii. mmmttzttb 1-3 on 
ji 3 - 2 5 nmxxh 4 . gta^o^w*A { 1 

•fe-yh««WS6llt)^+«"C*4. 3 0«i%*jB 
iT It 0 bgMS<nffi?mmtothb&£.* MS 

STTV)iiiJAtt*^4i^k : 5c4. $>icr)Mm 

mtLx<D T ?-/7x*ft&thtzMz, bi—nmrn 

[0179] rtTfc. *ffl»*tffcj:4itt»t-7a*4 
0~1 1 OTOt<0. -f**>^, ^M^2^*lttCct 0 

sijesit4Dscifttit:tiv^#aB*fc4o~i lor 

^OHWitcft*!®*^-^ *#t4 tw* 1 ** L< . «t 0 
#4 L < « 45-90 -CT"£> 4 . ±ISfflJS^^(cS^© 

»x-^^i-bztizx*). &nft<vm. s^fcii 

[0180] **«Jftt-^j6 t 4 0°C*iit'$)4 k^lS 

htt*^-f4ck*^4. ttz. mmm<7) 
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IMz im. t«< & 0 . 8WWO#*ft0HKT*-4 
ftfc, a^SSTt-^WAtt^ffiTt^-ru. ft 

iks* 7-t •/ h L^-r <^dml<^\ 

^a#tttt*WfcL#i L<=5rv\ 
[01813 J: oT« 

S»ft£S^ft£ffi^*ifcftW&i'i4 . 
[0182] *fc*»Jitf>£«HU;, h^- tt^ftfc 

[oi83] Mitr. matmt Lxmm-^-mm. 

4-8 0 nm^fl|ft*MW&2in$*l6CfciSFi 

i—f(L?e>ms)-wzMzmu ztiztK nmm 
fczm*ittmt h % z<mwzi. -> r siftffl^«ft 

[0184] fcftjaCftf^fflftT^-atta^S 0 nm 
XlhizZ 4M*8 0 nmWT^SftJSH&ft** 

-t^o^<. *-rv<mk. bamme^t, h-f- 

[0185] ftftftmoflWF«MM&&#4 nmi 

aaweii* < 8?#M3k ct -oxt> mnm\ ^tdi&ftft 

ftSU 5-6 0 n mX'b&Z b ifiX 0 X V\ $ ^tc^ff^ 

UMUi6-5 0nmT'£>4. 

[0186] #f6TOfl^4>ft4l!G«»»tti: LT(2, 

hZktf#*l\,\ S4»tc. §S©*t.Cckl»BETftX' 
ft£ L fc ^ 'J JtftffiSW 20-350 mVgOt 
*)#*f£K. J:0#*L<«2 5-3OOmVg'C 
£>4 , 

[ o 1 8 7 ] jje. is v**0)MmM*wsmm 
(m.) izmtx. -mm- i&m&nmwcomz, 9m 



JB^tfMrtiaiBi 5 0 'C&TX'h 4 Z b tiW £ U \ Z 

hULtnfomx'fo&t. mzx ] oftm\<?mth&?i-i) i %. 

80m/s e ct'£>4C:i:#$f£ U\ ZhlZfitK 
(i6 0m/sectlT, toHJf^ L^ig|(i;4 0m 
/se cUlTC**. 

[ 0 1 8 8 ] 4fc, #fftipItf>£«JWtt. fflEftSfflU: L 
T aWHWK^**^- 4 i <nX'h o T t J: ^ . ftiilFJ fc 

^ &a««3&*rf * i t t<k o , iM^ff -> x^mm 
tBmtmM%mzmmvtmmw&zh&zt 

[oi89] */s*ji*fc:*iv^rzis*afla«i*fflv^4 

tih** v Tzm^i z t i . 

[0190] ±iecoJ; 5«r, iS3t*. StfSPJ, i^ax 

[0191] ceo i o Srftffltt, ^CSftJW^iSat** 
[0192] ifc, *3WBfcJ:*itf. rntxxt-F 

[0 193] 

[0194] <mmm 1 >*mi0!i-cji, n«^<gm 
[0195] ( affi^ami4ft^^3tM i ) 

&4*y£ftlXl. 0-1. lifter 

so-go'CT-K^jesrfi 1 ^, a a B a $r 

[o 1 9 6 ] &wt\ y-atsw^T/w o 
* (*tty-*wi»y k»lo. 9-1. 

2 i»h * 4 J: 5 f8K8-*c*»»*3!m*fc». ^ 5 U 
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-fci P H 8 IT . &tem&*%i> s t>& 

[ o 1 9 7 ] ixc i^**yr/ui«e*n^f tsw> 

MS L , LUtftyis 7 yfl -v 7° 'J V?m ( n - 

C 10 H 21 Si (OCH 3 ) 3 ) Sr&ttBHfc&l OOfiSC 

n-7"f-/P7?UU— b 

* mtiiMMn ( * y T*mm& f e > 
HMMttfr i 



[0200] zco&ifcm&L'to 1 £ 6 O'CKSni&U * 
;(:xAf^7n (DSC(ctsftsi»3»e-?off 
*fit7 2'C) lO**»£8&!lil«£»l*U iii£S:£ 

hU/H [tl/2=14 04h 6 0°C=&ftT] 5«»gP 

[020 1 ] ffiffi^att+K-tfeS^tt**** 1 £ 
f£AU 6 0°C, S*8H*T£*sv^ ftaaiWfcl* 
(80 RTKjfrfctSdMf-fcT 10, OOOrpmt 

1 saiatffu.aaLfc. fntotwiimmem 

Loo, 6 0X:?6llttaiRJE$-£fc. *«aaHI*8 0 
xrfcL3£fc4B*IB»ra*«{tfc. R*5»7«, 8 0°C 



iFift. KttL. #^T'BrFl*LT^I>&7£ 

ttfls^eMcfbsti 8 5 %-£••£> o £ . 

[0 1 983 (SflttU~2 2«9R»M*:'2St*7 
09gtC0. lM-Na 3 P0 4 **»4 5 1g£SAL 
6 0 °CtdJD?£ Lfcf£, 1 . 0 M - C a C 1 2 6 

7. 7gej6anUTCa 8 (PO«) 2 **tr**«E**» 

[0199]-*. Tia^ h t-mmm l*. 

7 8»MgB 
2 29tM& 
0. 5«*3B 

l«*g|5 

[0 20 2] ffli5PP%-&®@9 nm^y 

^^f-^^^lf y-Cffla* Lfc&v'J n-vsM 
)VX'>tm L . BEW200mVg 

Lfc. 5tfc*6*ifc h a* i 
o o nm^ft i . a^Ktt^ u i . o as^as 

fflt t-CSDi., H#Eftfbia (80 IK^x/l^* 
•f-Srffl^ «W33a<0«a*4 0m/secfcLT3 

[0 20 3] £4>K, ^yi/x^S^-fcriSJifm 

JW2~2 2) ^Lt. 

[0204] £ft6<z>««W(covYt, Atf* 
[0205] 
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0.62 
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1.23 


0.93 








0.64 


48 
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7.5 
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1.25 


0.982 








0.63 


53 
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7.4 
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1.24 


0.979 








0.65 


82 
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7.3 


40 


10 


1.23 


0.98 








0.58 


70 


6 


7.4 




11 


1.24 


0.987 








06 


76 
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7.3 




12 


1.25 


0.975 








0.81 


78 
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7.5 
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1.21 


0982 








0.59 


36 


9 


12 




1 


\2 


0.98 








0.62 


35 


( 10 | 


7.3 




1 


1J2 


0.982 








0.63 


33 


11 


7.5 




5 


1.21 


0.983 


1.00 


0.19 


9.0 


0.65 


44 


12 


7-4 




10 


1.22 


0.982 


0.64 


60 


13 ! 


7.8 


30 


15 


1.23 


0.98 








0.62 


65 
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7.5 




20 


1.23 


0.978 








0.64 


73 


15 


7.1 




25 


1.25 


0.979 








0.63 


78 


16 


7.2 




30 


1.24 


0.877 








0.64 


83 


17 


7.3 
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1.2 


0.976 








0.61 


30 


18 


7.S 
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1.21 


0.978 








0.64 


35 
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7.4 


20 
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1.23 


0981 








0.65 


42 
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10 


1.23 
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0.64 
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[ 0 2 0 6 ] . D 4{iW*Wif2. D 1 
mb&X'fo & . D4/D Hil. 2-1. 25 OiEfflT' 

*»4. ifc. IM^"JWI7 9. 6kA/m^(tl,K 
fb?)3££<±. ^ftlh 24-2 6Am2/k gf*o 

[0 2 07] ifc. g[*»llSS:4HW6o"t|nl«^5««S: 
ffofciS*. e»8fllitf>tro (fi£ttm4*^?g££ii 

mmit&m) tixxruy. t?>j>u®xxt 
commz^mzn o rnvx-z it. ii«Bra*i«qjfcf 

[ 0 2 0 8 ] $ fcfc, »*ttv 'J *8mfr0&S£tt« 
tfjoTKBULfclSil. « 3 P%-<JCK8b& t 8--l 2n 

82 



-7 0%^&#fcSa»tt£tH£*>fltt^#<95** 
[0209] <||§WH2>I21 3(C*tRF-PCVD 
8 0mm (<£8 0) fl8ffiJniS:JfcLfcTrt'S— 

BD, jtimi, ±a5«fgfaAis±a itbd.s 

m^aAiiti (ubl). #sm. ±am^aAPi 
jU(tbd, mmmi. m/^mmit^^hmit 

i. 2tfhh%&\$w&mmx'$>h$mm2) 1. 

[02 10] 
[H2] 





UBL 




T 8 L 




#*<d«sl ami* 










S1H4 [ml /Bin (normal)] 


100 


200 


200 


10 


PH* [ppn(»SiH0] 


400 








Hi [ml/min(nonnal)] 


300 


800 


800 




BiHb [pp»(ttSiH-)] 






200 




NO [jnl/min(norraa1)] 


50 




0 




CH« [ml /rain (normal)] 








500 


[-c] 


290 


290 


290 


290 


rt£E [Pa] 


50 


65 


65 


65 


Powr m 


500 


800 


800 


300 


mm imi 


2 


27 


0.5 


t.O 



[02 11] 



[*3] 















S1H4 [n1/rm( normal )] 


100 


200 


200 


10 


10 


PH. [ppB(»S1H0] 


400 










Hi [pl/«in(non»1)] 


300 


800 


BOO 






BiH« [pp«<*tSiH«)] 






200 






NO [ ml /»iri( normal)] 


50 




0 






CH4 r»l/arin(non»l)] 








500 


200 


ifiiSS «] 


290 


290 


290 


290 


270 


rtff [Pa] 


50 


65 


65 


65 


53 


Power [W] 


500 


800 


800 


300 


1500 


[/»] 


2 


27 


0.5 


0.5 


0.5 



[0212] jje* 8 om-m^nmm^m^ 

UmmtlXli, **/y«IR5 0 0 0SQft««:ffiffl 
Lfc. gfrWUi, ffft3fi!2 1 7<7)8?<iJ££ 12 0 0 

flWaBf20 1CS3ELfc. ifc. K¥a^»Hf«» 
Sr. ^aoFnyffSA^. o-7«^Ik¥#S2 0 
6(a). RX/ftM^m 06(b) ££3EU 

mwmmt (TRek&m 344/5 5 5P-4)£ 



0 2 tf>*Ii*{i*M5&f 5 2 0 9 £»■ 

[ o 2 1 3 ] s ^mwM2 o i <os*ERtfw» 

[0214] ULhcO J: o yiS I R 5 0 0 0 
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[ o 2 i 5 3 -t. mmmz^mttimm^yr^ 

tCO^-C. ESCAttt^Mffo/c. H3£fcttl> 
mmm2X\ CH 4 CmS i H 4 <^F t -£.tt;fcESCA 
•frf/rKi&S i^Jr<0*fj!G&ll2 2£*rf, S 

i -t^mus i mm/ (cjsm+ s i nm> x-h 

[02 16] H2 2j;o, mmmim^cos ih.u^ 
itizx^x. mwmcDSi^mzmwxz&zttfb 
s i H 4 ?i^jtt s i mmwttMiz. m 
m-fh&<nm&L*?. fcm&m. mM^mzx<om^h 
t%tt>tihti\ ^mmm^m^xn. mmmiz&nh 

S i SWMli, S i H 4 ^Jt*M 0%3$£T\ S i H 4 
?^it^LT^BS2eT^4. -ftphh. S i H 4 ?f e 
£Jfrt\ a-C : Si : HJf4^S i AZMfflXZ & Z\ 

[0217] <H^j3>*H^jT'(i:. SIMil 

m«co%mz^xmiuz. mmm.t 
Lx\imi^tmm.^m^z. 

[02 18] HI S^I-RF-PCVDi^J:!)^ 

^nmmmBKftv>mm.mw£m^\ sfisomm u 

8 0 ) ^HffiSDl5:S£L^T^i-^A^'J y^-± 
fc, i£2, ^3H^^frT'S^*^St7t„ $*>fc 
aMH<7)^4^XcoaM. ?g£-Jt. £i!SU 
S*^«I£^1-|>S*ft£f£tiU2o 
tt^Sftftl 0 2i:L-Cffl^£. 
[0219] 1 0 3 Ut. 1&£t , 

^mawtefERu ^iisrfflv^. .no^ron o 3 

c»lii4xl 0 5 QT'£>o*:. ^;«ft8Wl0 
3«7X*-C«(»i3 0tCft-)/i. 
[0220] VCttftffiftlii. &&#2~3;unu © 
ltt»8X 1 0 2 a • cmtf)iHfcEtt£ffifflU:. ±£W 

itttae^iH i i o i izmzti. %m 

m l 0 3 . 
[ 0 2 2 1 ] frfc, iFttfcRLTU;, 1 1 fcTjrritffi^ 

4>. Bfc*»m 0 8. mm^®i o 9. o 
[0222] *t^«95«i 03*. ,<s#ftio2H® 

1 0 2 ^ TntXX h - K 3 0 0 mm/ s e 

c xmsmm&i t mz. %wmk i o 3 jwmh-* 



m<vW&tfOVXfo& Z kZmiZUz. ZtoWK?. tt 
«SW 1 0 3 £ Aft* 1 0 2 tzit tFJr^coffi.^jSJtllib 
(0RI£2OO%&i;) fc*4J:3fc«lb$-£fc». # 
mgPff 1 0 3 $ . S JgK# 7mmC^JJ;3 1 
0 2fcS»$-&fc. 

[02 23] «fiHftffl*Rl07. 10 6Ki 

9 «iaj $ tifzmmmnmi . . 1 j« s 
w^«oaae*^iBSfi[S:*fi«iaj#a 107. 1 0 6 c 

«k 0 L , tttttttfttt*$tf> . $ h 1 0 

3fcS96frl0 2tf>#TOflat**ftfc. ifc. Sfitt 

[ 0 2 2 4 ] , $£tt^sii« > x hmm 
mmmmm^mizx^tzm^) . jsetftaMstoi* 

©:)f^^>"3V*I 
0:if4>o*36«3V]2JLh5V*«l 
• :tf4>0*j&»5VOL 

[ 0 2 2 5 3 ifc, IFflsWti:. Sftft^EJISi^am 

O : : 3f«ft«*T^ISI* J iSiatft5IIItejB3 OEHEWrt 
[ 0 2 2 6 3 *g*, ffl*tiaLSIIJt^§V^S#*<0« 

t , ««foWf fcO^fc 0 . 1 0 3 

1 0 2 l/c 

[0 2273 $ 4>(3, f: L"C, ^**2~ 

3/im, fia* { 2x 1 0 2 ~8X 1 0 5 Q ■ c m^tS 

[02283 jgatfWi, *3^ii«2<oa-«--CS i H 

[02293 *sft*iai«tc^4 t^-r. m X 0 , St^ 

[02303 
[^4 3 
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4x10* 


MUM 


8x1 0 2 
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4X10 8 
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3x10 3 
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5.0 


*\s*y 
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4 x10 s 






-4 
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4X10 8 


Blft«/1. 8 


3X10* 
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0 
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5.0 
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— — r 

4x10* 
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150 


4XlO r 
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100 


4X10 8 
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-7 
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<?[s*y 


150 


4X10 5 
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^i>*y 


200 


4X 10 9 






-16 - 
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© 


50 




300 


4X10 8 






-10 
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S.0 


ois*y 
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4x 10* 




axio 2 


-13 
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5.0 




400 


4X10* 


/2. 0 


-14 




0 






420 


4x10* 
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<>o*y 


500 
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>kv\ s xh5y ; S n0 2 (Sb) +BaSO, ; T^ft 

1 0 2 3 1 ] mz, mm. rnmm=m 
mmm^x. ±.izt®miz%mm&mm®it:. 

[02 32] mmiZli. _LiEi:[HI«fcEPDM£:±/S 

ft$>£fflvtf:, -lOSNSSm 0 3coSSi(i3x 1 0 3 
-6X10 6 Q. TX^-C«JK«2 5~4 5ET*o 
fc. cn^Sr^fflLT, ±EH1IW>lf**fTofc(S*. 
J: taMWffiSrlWflre* 

fc. 

C 0 2 3 3 ] <S£fr*iB(C£ft* a-C : S i : 
H<OSi*tl*<0. 1%W±T14. Si£«te*tJ5 
LT#««(^AVfcSHbFJlS>*l£j&^ 0. 
w«iii«o«^(ctt. S i *5WJMW*SHvf. a-C 
*9fl |B|*tf>#««fiHft A V i: *o . 

[0234] ^aWflffitti»*liItfcOVvc<0*S*£ 

ifJg£Jt#'5%~4 0 0%#*f i L^. fcfc'LH*tf> 1 

00 + 5%, ttto*>ttmtk!Mfcbm*m&b 

^»<al^ISWfflfc:*»t4«3l£*±<OSfl«>J^»«Fllf 
¥&A^tt#ai$ fifths- Co^Tt, BKOMRtt 



£, P5#OSO«St* ( A I *im#*i 
-*a«**MB2 1 ) wwiw^it:»LTir^) 

. nmn e s t - 1 1 imm txm& itz . 

o : Lmm%tK wrnmm 1^15 %ot. 3 0 

• : Asai«tt#, 1 c7) 3 0 %w± 

[0236] a**, ^^rrsawttaia^ tii, 

a^r & * £ iiiE&igffl-C'figffl-f 5 i t tfrnweh 1 . 
1 0 2 3 7 3 H24£. smttwra^k unwiawtt 

^ittfflL. jSte : Pfc:^/y«GP4 0 5ffl<03Rfla"l 

«a ( v 1 ) ^is^o^ffime ( v 2 ) . -r^b*>ii 

[ 0 2 3 8 3 02 4 C*iW-4«WH*>«7JNi, 

^•T. 02 4fc*J»t6 r PEjil HI 

gl 0 9(Cj:|)|^«^(Pr eExp losure)^ 

t. rp E Onjti.BBJtWO, r PE Offices 

[0239] a^risnaiBi. ^-r?* t , ^m^ff 

-rh^-mt^h-otz *)-fhZb iZX 0 . AV^g*«* 
L < 14 2 0 U\ 
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c o 2 4 o ] , mttffimwzmxtiwmnM. 

<6¥fftcl6¥Sit>t:S«3if"J*S:*«ai«L. ft* 

8«JW*>**SJ»-f h Z t 5 . 8 o % 

J2Lhfc raWfcJS^WSSMWctiW- 

[024 1 ] »*, Hffilfti LT 6%D u t y CDBfJl 
^ fc» LTMUfcW&Wfc 2 0 %J2TFC*-3fc. * 

[0242] <0|*W4>*»ItWTtt, h i 
«ffl^aicfti.-C , E2tcjj*-fJ: 0 (3801 Us I R 5 0 



[ 0 2 4 3 ] 215 J: 9 , HDkW3 i|HltSW;jS3t«cjiiBl 

mtfUL^titi. i^jba^aBBtft. ram, 

[ 0 2 4 4 1 . ra»r^*»sfL4*a*«et 
sit. mumui 1 o*>*s»e#«. # 



[024 5] Hlkffl 3 SftttUffia - 

C : S i : H^S i£ff*#0. l%ULhfJi. Si* 

irf\ a-caitPlfWftifiiAV^j:^:. 
[0 24 6] 
[*5] 
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15.0 




5 


4X10 B 






-8.0 
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4X10 5 






-50 , 


0 


0 


30.0 




5 


4x10* 
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5.0 




100 


4X10 8 
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-6.0 
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5.0 




150 


4X 10 5 


-5.0 
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5.0 




200 


4»ig 8 






-17.0 
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5.0 




300 


4X10 6 






-9.0 
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5.0 
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4X10 5 


flUtStt 


8X10 2 


-13.0 
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! 5.0 
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420 


4X10 8 
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5.0 




500 


4X10 B 
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[0 247] <HI*0iJ5>£-f. IR5 0 0 0O3WI 

■r ifcftowt ( n 1 1 0 1 at^i 1 1 ) , 
[0248] miM-cfBR it&tnmn 

*BHit*1-6*8 0mffl«»tfWL*fflLfc. #« 

awcttr^-cwi»»2 3 arc, ftcw<5x 1 0 3 



«*] . SWWmSEffl Lfc b ft^ 1C 9 n m^0 

m, WME*<6 5%, m^7 9. 6kA/m(Ci3tt*a 
it<m § ** 2 4 A m V k g cO^#^J tiBLft. 
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